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ABSTRACT OF THE DISCLOSURE 

Food soils are washed from cooking and eating utensils 
with a low foaming aqueous solution of a washing com 
position comprising from 10 to 50 parts alkali metal hy 
droxide, 5 to 30 parts tetra-alkali metal pyrophosphate, 5 
to 30 parts alkali metal tripolyphosphate, 0.1 to 5 parts of 
a water-soluble polyacrylate, and 0.1 to 5 parts alkali 
metal nitrite. With this composition, particularly in dish 
washing machines, food soils are more e?iciently removed 
from cooking and eating utensils with less spotting and 
greater clarity to glassware and dishes. 

This invention relates to a dishwashing composition 
which more effectively removes food soils from glass 
ware, dishes and the like with less spotting and greater 
clarity, and to washing processes using this composition. 

In summary, the machine dishwashing composition of 
this invention comprises from 10 to 50 parts by weight 
of an alkali metal hydroxide, from 5 to 30 parts by weight 
of a tetraalkali metal pyrophosphate, from 5 to 30 parts 
by weight of an alkali metal tripolyphosphate, from 0.1 to 
5 parts by weight of a water-soluble polymer having a 
molecular weight of from 1000 to 15,000,000 and having 
repeated groups with the formula 

R [ICED-(l) 1 
wherein R is hydrogen or a methyl group and R’ is an 
amide or carboxylate group, and from 0.1 to 5 parts by 
weight water-soluble nitrite. The composition can con 
tain up to 99 parts by weight water or it can be packaged 
as a dry solid. In summary, the process of this invention 
for. washing dishes and other eating and cooking utensils 
comprises the steps of applying an aqueous solution of 
0.05 to 1 weight percent of this dishwashing composition 
(based on the weight of the dry solid components thereof) 
and having a temperature of 140 to 200° F. (preferably 
140 to 160° F.) to the surface of the articles being 
cleaned, preferably by spraying and rinsing the articles. 

Institutional and household dishwashing machines use 
strongly alkaline solutions for washing dishware, glasses, 
and other cooking and eating utensils. Ordinary tap water 
is customarily used with the cleaning composition to form 
the cleaning solution and for rinsing purposes. As is well 
known in using such a washing process, spotting by inor 
ganic salt residues and precipitates on the dishes and glass 
ware is a major problem. Deposit formation also inter 
feres with the operation of the washing equipment, re 
quiring frequent maintenance. Condensed phosphates have 
been used in these cleaning compositions, but at elevated 
solution temperatures, rapid hydrolysis and the formation 
of orthophosphate precipitates occur. Because of the highly 
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2 
alkaline conditions existing in the cleaning solutions, or 
ganic compounds have not been generally found suitable 
to eliminate spotting; they either have no activity or inter 
fere with the cleaning operation. Organic compounds 
which would inhibit spotting by inorganic salt residues 
were generally found to function as foaming agents in 
conjunction with the cleaning agents and food residues 
under the highly alkaline conditions in the wash solution, 
making them inoperable in dishwashing machines. 

Use of various polyelectrolytes in conjunction with or 
ganic detergents has been disclosed in British Pats. 451, 
342 and 1,073,947 and in US. Pat. 3,308,067. However, 
in these systems polyelectrolytes were used in conjunction 
with organic soaps and detergents in substantially neutral 
systems where foaming is desirable. These patents do not 
relate to highly alkaline, low foaming systems. 

It is an object of this invention to provide a superior 
machine dishwashing composition which more effectively 
removes food soils and residues from eating and cooking 
utensils such as dishes, glassware and the like with de 
creased spotting and greater clarity of the glassware and 
dishes. It is another object of this invention to provide 
a method for more effectively cleaning dishes, glassware, 
and other eating and cooking utensils with decreased spot 
ting by salt residues. 

All concentrations are herein given as parts by weight or 
weight percents unless otherwise speci?ed. 

In general, the machine dishwashing composition of 
this invention is a mixture of the following ingredients: 

Parts by weight 

Operable Preferred 

Alkali metal hydroxide _______________________ __ 10-50 10-20 
Pyrophosphate .... .. _ 5-30 _ 10-20 

Tripolyphosphate 5-30 10-20 
Polyacrylate____ 0. 1-5 0. 1-1 
Nitrite ....... __ 0. 1-2 0. 1-0. 5 
Water _________________________________________ __ 20-80 

The alkali metal hydroxide can be sodium hydroxide, 
potassium hydroxide, or mixtures thereof. Milder alkaline 
materials such as sodium or potassium carbonate, or sodi 
um or potassium orthophosphates can be substituted to a 
limited extent for some of the hydroxide. For example, 
0 to 20 weight percent of the alkali metal hydroxide can 
be replaced with orthophosphate or carbonate or mixtures 
of these materials. Preferably, however, potassium hydrox 
ide is used as the alkaline component. 
Two condensed phosphates are preferably used in the 

composition of this invention. As pyrophosphates, any al 
kaline metal pyrophosphate such as sodium or potassium 
pyrophosphate can be used. Alkali metal tripolyphosphate 
such as sodium and potassium tripolyphosphates are suit 
able. The preferred condensed phosphates are sodium tri 
polyphosphate and tetrapotassium pyrophosphate. 
The polyacrylate component in the composition com 

prises a water-soluble organic polymer having a molecu 
lar weight of from 1000 to 15,000,000 and having re 
peated groups with the formula 

I' i l 

wherein R is hydrogen or a methyl group and R’ is an 
amide or carboxyl group and salts thereof. , 

Particularly suitable polyelectrolytic polymers for use 
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in this invention are the polymers of acrylic or metha 
crylic acid derivatives, for example, acrylic acid, the 
alkali metal and ammonium salts of acrylic acid, metha 
crylic acid, the alkali metal and ammonium salts of 
methacrylic acid, acrylamide, methacrylamide, the N 
alkyl substituted amides, the N-aminoalkylamides, and 
the corresponding N-alkylaminoalkyl substituted amides, 
the aminoalkyl acrylates, the aminoalkyl methacryla 
mides, and the N-alkyl substituted aminoalkyl esters of 
either acrylic or methacrylic acids. These polymeric com 
positions may be homopolymers or they may be co 
polymers with other copolymerizing monomers, such as 
ethylene. propylene, isobutylene, styrene, a-methylstyrene, 
vinyl acetate, vinyl formate, alkyl ether, acrylonitrile, 
methacrylonitrile, vinyl chloride, vinylidene chloride, the 
alkyl acrylates, the alkyl methacrylates, the alkyl male 
ates, and the alkyl fumarites, and other ole?nic mon 
omers copolymerizable therewith. The copolymers of 
this type, having at least 50 mole percent of the acrylic 
or methacrylic acid derivatives, are preferred, and espe 
cially when the comonomer is hydrophobic or has no 
ionizable groups. Polymers of this type may be prepared 
directly by the polymerization of suitable monomers, or 
by the after-chemical reaction of other polymers, for 
example by the hydrolysis of acrylonitrile or metha~ 
crylonitrile polymers. 

In connection with the various types of polyelectro 
lytic polymers suitable for the practice of this invention, 
the hydrophilic polymer may be prepared directly by 
the polymerization of one or more of the various avail 
able organic monomers with aliphatic unsaturation, if 
the said compounds contain a hydrophilic group, for 
example, carboxyl groups. Generally, more types of 
polyelectrolyte polymers can be prepared by subsequent 
reactions of polymers and copolymers. For example, 

- polymers containing nitrile groups may be hydrolyzed 
to form water-soluble amide and carboxy containing 
polymers or hydrogenated to form amine-containing 
polymers. Similarly, copolymers of maleic anhydride and 
vinyl acetate may be hydrolyzed to form polymers con 
taining hydrophilic lactone rings. Other hydrophilic poly 
mers can be prepared by the hydrolysis of copolymers 
of vinyl acetate wherein the acetyl groups are removed 
leaving hydroxy groups which promote the solubiliza 
tion effect of polyelectrolytic groups present. By other 
reactions non-hydrophilic polymers may be converted 
into lactam or amide containing polymers which are more 
hydrophilic. Polyvinyl alcohol, not in itself a polyelec 
trolyte, may be converted into polyelectrolyte by esteri 
?cation with dibasic acids, one of said carboxylic acid 
groups reacting with the alcohol radical and the other 
providing the hydrophilic characteristics by a carboxy 
group on the side chain. Still other types of polymers 
may be prepared by reacting halogen containing poly 
mers, for example, the polymers or copolymers of vinyl 
chloroacetate or vinyl chloroethyl ether, with amines to 
form amine salt radicals and quaternary ammonium 
radicals whereby hydrophilic characteristics are intro 
duced into what otherwise would be an insoluble poly 
mer. Other soluble polymers can be prepared by the 
amonolysis of ketone containing polymers, for example, 
polyvinyl methyl ketone. Similarly active halogen atoms 
may be reacted with bisul?te to substitute sulfonic acid 
groups for the reactive halogens. 

Thus, the various polyelectrolytes of the types de 
scribed above are ethylenic polymers having numerous 
side chains distributed along a substantially linear con 
tinuOus carbon atom molecule. The side chains may be 
hydrocarbon groups, carboxylic acid groups or deriva 
tives thereof, sulfonic acid groups or derivatives thereof, 
phosphoric acid or derivatives thereof, heterocyclic nitro 
gen groups, aminoalkyl groups, alkoxy radicals and other 
organic groups, the number of which groups and the 
relative proportions of hydrophilic and hydrophobic 
groups being such as to provide a water-soluble polymeric 
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4 
compound having a substantially large number of ioniza 
ble radicals. The length of the said continuous carbon 
chain must be such as to provide compounds having a 
weight average molecular weight of at least 1,000. 
Among the various polymers as described above and 

water-soluble salts thereof useful in the practice of the 
present invention, there may be mentioned hydrolyzed 
polyacrylonitrile and polyacrylamide, sulfonated poly 
styrene, acrylamide-acrylic acid copolymers, polyacrylic 
acid, 1,5 calcium salt of hydrolyzed 1:1 copolymer of 
vinyl acetate-maleic anhydride, hydrolyzed styrene-maleic 
anhydride copolymer, ammonium polyacrylate, sodium 
polyacrylate, ammonium polymethacrylate, sodium poly 
methacrylate, diethanolammonium polyacrylate, guani 
dinium polyacrylate, dimethyl-aminoethyl polymetha 
crylate, acrylamide-acrylonitrile copolymer, methacrylic 
acid-dimethylaminoethyl methacrylate copolymer, sodium 
polyacrylate-vinyl alcohol copolymer, hydrolyzed me 
thacrylic acid-acrylonitrile copolymer, vinyl acetatema 
leic anhydride copolymer, vinyl formate-maleic anhydride 
copolymer, vinyl methyl ether-maleic anhydride copoly 
mer, isobutylene-maleic anhydride copolymer, styrene- ma 
leic anhydride copolymer, ethyl acrylate-maleic anhydride 
copolymer, vinyl chloride-maleic anhydride copolymer, 
hydrolyzed acrylonitrile vinyl acetate copolymer, hydro 
lyzed acrylonitrile-methacrylonitrile copolymer hydro 
lyzed acrylonitrile-methacrylonitrile-vinyl acetate ter 
polymer, hydrolyzed acrylonitrile-methacrylic acid co 
polymer, vinyl pyridine-acrylonitrile copolymer, etc. 
Polymers containing cationactive groups also are use 
ful. Suitable compounds are, for example, ethyl acrylate 
and acrylamidopropyl-benzyldimethyl-ammonium chlo 
ride, copolymers of methyoacrylamide and acrylamido 
propylbenzyl-dimethylammonium chloride, copolymers 
of butadiene and 2—vinyl pyridine, and certain quaternary 
compounds such as polydimethylaminostyrene quater 
nized with benzyl chloride, allyl chloride, etc. and quater 
nized copolymers of vinyl alcohol and morpholinylethyl 
vinylether and the like. 
The preferred polymers are polyacrylic acid, .poly 

methacrylic acid, polyacrylamide, polymethacrylamide, 
hydrolysis products of the polyamides, or water-soluble 
salts thereof having a molecular weight of from 1,000 
to 200,000, calculated as polyacrylic acid. 
The nitrites which can be used in the‘ composition of 

this invention include any water-soluble nitrite salt such 
as alkali metal nitrites including sodium, potassium, and 
lithium nitrite, alkaline earth nitrites including calcium 
and magnesium nitrite, ammonium nitrite and the like. 
The preferred nitrite is sodium nitrite. 
The composition of this invention can be stored and 

used as either a dry mixture of the above ingredients or 
a concentrated solution of the above ingredients with 
from 20 to 80 percent water. Preferably, liquid concen 
trates of this dish-washing composition contain from 40 
to 80 percent water. 
The preferred machine dishwashing composition of 

this invention is shown below: 
Weight percent 

Potassium hydroxide ______________________ _.. 10-30 
Tetrapotassium pyrophosphate ______________ ..._ 10-20 
Sodium tripolyphosphate ___________________ _- 10-20 

Polyacrylate _____________________________ .._ 0.1-5 

Sodium nitrite ___________________________ __ 0.1-2 

Water __________________________________ __ 20-80 

In the process of this invention, an aqueous solution 
containing from 0.05 to 1 and preferably from 0.05 to 5 
weight percent of the above dishwashing composition 
and having a temperature of from 140 to 200° F. and 
preferably from 140 to 160° F. is applied to the surfaces 
to be cleaned. Although any technique can be used for 
applying the aqueous solution of the dishwashing com 
position to the fouled surfaces, it is speci?cally designed 
for and is highly effective when used with spray washing 
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equipment of the type conventionally used in cleaning 
cooking and eating utensils. Highly effective cleaning 
with low foaming is obtained in institutional dishwashing 
machines with this composition. In the ?nal step of the 
cleaning process, the cleaned surfaces are preferably 
rinsed with water. 
The unique alkaline dishwashing composition of this 

invention is highly effective to remove food soils and 
residues from dishes, glassware, and other cooking and 
eating utensils in conventional dishwashing machines. Not 
only are the food residues more effectively removed with 
this composition, but the cleaned dishes and glassware 
exhibit less spotting and greater clarity than with con 
ventional cleaning compositions. 

This invention is further illustrated by the following 
speci?c but non-limiting examples. 

EXAMPLE 1 

This example shows the improved results obtained with 
a machine dishwashing composition containing sodium 
polyacrylate, compared with the same composition with 
out the polyacrylate. The washing compositions used in 
this test are as follows: 

Concentration, wt. 
percent 

Control Sample 1 

Potassium hydroxide _________ _. 15 15 
Tetrapotassium pyrophosphate 15 15 
Sodium tri 'olyphosphate___- 15 15 
Sodium po yacrylate 1 . _ . . . . _ _ _ _ _ _ _ _ . _ . _ . _. 2 

odium nitrite _ _ _ _ _ , _ _ , _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ . . __ 0. 3 0. 3 

Water _________________________________________ __ 54. 7 52. 7 

1 Average molecular weight, 1,000. 

Squares of plate glass four inches on each edge were 
soiled with one gram of a soil containing 50 parts peanut 
butter, 25 parts hydrogenated vegetable oil, and 25 parts 
butter. A Hobart A.M. dishwashing machine was used 
for the test, the machine having a 48 second wash cycle 
and a 12 second rinse cycle. No rinse adidtive was used. 
The wash water contained 0.3 percent of the dishwash 
ing composition and had a temperature of 150° F. in the 
wash section. The rinse water had a temperature of 180° 
F. The water used was Cincinnati tap water having a 
hardness of 192.5 ppm. In the test a set of 10 plates 
of glass were run through 8 cycles in the machine with 
a drying period of 15 minutes allowed between cycles. 
Comparing plates cleaned with the Control and Sample 

1 compositions, the plates tested with the composition of 
this invention (Sample 1) were clearer and less streaked 
in appearance, and the unspotted areas were brighter than 
on the plates washed with the Control. Spot counts on 
plates washed for 8 cycles were made; the number of 
spots represents the number of spots on both sides of 
one square inch of the center of each plate. The results 
of the spot counts are shown below: 

Plate No Sample 1 Control 

30 51 
59 65 
31 63 

23 60 
2-2 57 
49 70 
51 68 
54 80 
54 60 

401 642 

Average ______________ __ 40. 1 64. 2 

A single plate tested with each compound through a one 
cycle wash exhibited 78 spots with the Control composi 
tion and 19 spots with Sample 1. 
As shown in the example, the unique dishwashing com 

position of this invention not only more effectively elimi 
nates food soils and the like from eating and cooking 
utensils, but also reduces the calcium and magnesium 
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phosphate and carbonate deposits on the articles being 
cleaned and in the dishwashing machine. 

Obviously, many modi?cations and variations of the 
invention as hereinabove set forth can be made without 
departing from the essence and scope thereof, and only 
such limitations should be applied as are indicated in 
the claims. 
The invention claimed is: v 
1. A low-foaming dishwashing composition consisting 

essentially of: 
(a) from 10 to 50 parts by weight of an alkali metal 
hydroxide; 

(b) from 5 to 30 parts by weight of an alkali metal 
pyrophosphate; 

(c) from 5 to 30 parts by weight of an alkali metal 
tripolyphosphate; 

(d) from 0.1 to 5 parts by weight of a water-soluble 
polymer having a molecular weight of from 1000 
to 15,000,000 and selected from the group consist 
ing of hydrolyzed polyacrylonitrile and polyacryl~ 
amide, sulfonated polystyrene, acrylamide - acrylic 
acid copolymers, polyacrylic acid, 1/2 calcium salt 

7 of hydrolyzed 1:1 copolymer of vinyl acetate-maleic 
anhydride, hydrolyzed styrene-maleic anhydride co 
polymer, ammonium polyacrylate, sodium polyac 
rylate, ammonium polymethacrylate, sodium poly 
methacrylate, diethanolammonium polyacrylate, gua 
nidinium polyacrylate, dimethyl-aminoethyl poly 
methacrylate, acrylamide - acrylonitrile copolymer, 
methacrylic acid - dimethylaminoet'hyl methacrylate 
copolymer, sodium polyacrylatevinyl alcohol copoly 
mer, hydrolyzed methacrylic acid-acrylonitrile co 
polymer, vinyl acetate-maleic anhydride copolymer, 
vinyl formate-maleic anhydride copolymer, vinyl 
methyl ether-maleic anhydride copolymer, isobutyl 
ene-maleic anhydride copolymer, styrene-maleic an 
hydride copolymer, ethyl acrylate-maleic anhydride 
copolymer, vinyl chloride-maleic anhydride copoly 
mer, hydrolyzed acrylonitrile-vinyl acetate copoly 
mer, hydrolyzed acrylonitrile-methacrylonitrile co 
polymer, hydrolyzed acrylonitrile-methacrylonitrile 
vinyl acetate terpolymer, hydrolyzed acrylonitrile 
methacrylic acid copolymer, vinyl pyridine-acryloni 
trile copolymer, ethyl acrylate and acrylamidopropyl 
benzyldimethyl-ammonium chloride, copolymers of 
methylacrylamide and acrylamidopropyl-benzyl-di~ 
methylammonnium chloride, copolymers of buta 
diene and 2-vinyl pyridine, polydimethylaminostyrene 
quaternized with benzyl chloride, allyl chloride, and 
quaternized copolymers of vinyl alcohol and mor 
pholinylethylvinyl ether; 

(e) from 0.1 to 2 parts by weight of a water-soluble 
nitrite; and 

(f) from O to 99 parts by weight water. 
2. The dishwashing composition of claim 1 wherein 

the water-soluble polymer is polyacrylic acid, polymeth 
acrylic acid; polyacrylamide, polymethacrylamide, or the 
hydrolysis products of said polyamides; or water-soluble 
salts thereof; all having a molecular weight of from 1,000 
to 200,000, calculated as polyacrylic acid. 

3. The composition of claim 1 wherein the dishwash 
ing composition consists essentially of: 

(a) from 10 to 20 parts by weight of the alkali metal 
hydroxide; 

(b) from 10 to 20 parts by weight of the alkali metal 
pyrophosphate; ‘ 

(c) from 10 to 20 parts by weight of the alkali metal 
tripolyphosphate; 

(d) from 0.1 to 1.0 part by weight of the water-solu~ 
ble polymer; 

(e) from 0.1 to 0.5 part by weight of the water-solu 
ble nitrite; and ' 

(f) from 20 to 80 parts by weight water. 
4. The composition of claim 1 consisting essentially of: 
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(a) from 10 to 30 parts by weight potassium hydrox- (e) from 0.1 to 2 parts by weight sodium nitrite; and 
ide; (f) from 20 to 80 parts by weight water. 

(b) from 10 to 20 parts by weight tetrapotassium . 
pyrophosphate; References Cited 

(c) from 10 to 20 parts by weight sodium tripoly- 5 UNITED STATES PATENTS 
phosphate; - 3,308,067 3/1967 Diehl ____________ __ 2s2_151 

(d) from 0.1 to 5 parts by weight of a water-soluble 3,393,153 7/1968 Zimmerer et al ______ __ 252-95 
polymer selected from the group consisting of poly 
acrylic acid, polymethacrylic acid, polyacrylamide, MAYER WEINBLATT, Primary Examiner 
polymethacrylamide, hydrolyzed polyacrylamide, hy- 10 
drolyzed polymethacrylamide, and water - soluble U'S' c1‘ X'R' 

salts thereof; ' 252-—103, 152, 186 


